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For the pastyear and a half I havebeen

effortsto creataa radiologicalnunitoringsystem

k. J

CIVILDEFENSE

an interested obsexwerof the

for ci~ildefensepurposes. The

slowprogressin thisdirectionhas been of increasingconcernand now thatsome

of thestateand localauthoritiesappearto have decidednot to waitlongerfor

advicefromWashingtonit seemstimeto speakup. ~ impressionis tit too much

attentionhas been paidin thepast to insent specificationsand not enoughto

the teamorganizationand thenatureof themissionto be accomplished,and t&at

the latterholds the key to thesituation. I uant to emphasizethat theseremarks

are my cm personalconclusionsand do not in any way representoff Icialviews of

BrookhavenNationalLaboratory,AssociatedUniversities,hc. or theAtomicEhergy

Commission.

The Importanceof radiologicalmonitoringas a civildefensefunctionhas

oftenbeen greatlyexaggerated,but since thereis a possibl.li~of a radiation

hazard- which mnnot be detectedby the sensesdirectly- someprovisionmat be

made for handlingit, if onlyfor moralereasons. Popularignoranceand the

naturalfear of the unknownhave combinedto createa situationin which even

policeand fire departments- who alreadyhave far too_ responsibilitiesin

the eventof atomicattack- sre undertakingthe functions of radiationmoxitorsj

supposedlyfor theirown proteotion. In view of thegeneralfear of radiation

hazardsone shuddersto thinkof t&epanicand confusionthatwill ariseif instru-

mentsare used freelyby personnelulth inadequatetrainingin theirfoiblesand

in theinterpretationof results. Becauseof tiecomplesltiesof garmna,beta and

alpharadiations,not to speakof thedifferencesbetweenexternalradiationhazards

and tioseaccompanyinginhalation,swallowingor injectionuith variousradio-

isotopes,no singlemeterreadingcan everbe cuffIcientfor all situations.And

.



no matter tiat care goesinto thewrithg of instrunmt specsand how mush of the

taxpayerst money is spenton an instmment stockpilethisunpleasantfactremains$

the evaluationof a hazardand the supervisionof e!wrgencyworkersin a badly

contaminated area requirehighlytrainedpersonnel.

Offsettingthefactthata seriouscontaminationtillrequirethe sex-rices

of s~lled persomel with elaborateequipmentis the fact thatsuchcontadnation

wouldexist,If at all, in onlya mall region- by far thegreaterpart of a

coun~ (or any subdivisionof comparablesize)subjectto attackWCuldbe COmPle~U

freeof radiationhazard. In faot, exceptfor an underwaterburst,nhichmight

contaminate say tensquaremiles,one wouldexpectthatwell overnine tenthsof

the territorycomingunderone civildefensejurisdictionwouldbe completelyfree

of radioactlvi~. Even in thecaseof an underwaterburstthecleanarea is many

timeslargerthan thecontaminatedsince theaveragesizeof the92 largestcities

ti the UnitedStatesis 53.8squaremiles. The di.ffloul~lies in the fact that

an instrumentalsurveyis neededto determinethata localityis clean- the

situationis quitedifferentfran thatof a fire or othercatastrophe,the location

Of which is ObViOUS.

The wholecivildefenseradiologicalproblemfailsin tuoparts! (a) to

establishas quicklyas possiblewhichareasare clean,and (b) to cope withwhat-

everspecialconditionsexistin thoseareasfound to be con~~d. The first

part is in many respectsthemore importantsinceit till probablyaffectby far

thegreatestnumber in their dailylives. Fortunatelyit requiresonly simple

instrumentationand comparativelyunskilledpersonnelto de%rmine thatthereis

no signtiicantradioactivityh a locali$y,if we have mainlyto considerHfall-outN

from an

burst.

where a

air burstor base surgecontaminationfrom an underwater(or underground)

It is possibleto imagine, of course,situatiomin radiologicalwarfare

regionshowingless than10 mr/hron a Wgammaonlp metermightbe unhealthy

for long occupancybecauseof alpha contamination. 3ut thissortof Situation
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wouldnot have the

furthermore,it is

the gammaemitters

acute emergencycharacterof an attackwith atomicbombs8 and$

unlikelythatthe enemywouldgo to the troubleof removing

froma mixtureof radioisotopesjust to fool the simplerradia-

tiondetectioninatruments.

It has oflxmbeenpointedout thattheratiobetweenbeta and gamma

intensitiesencounteredh a contamhatedareamayvary over a very wide range,and

thisis used as an argumentthat thacivildefensenmitoring instrumentmusthave

sormresponseto beta radiation.Thisargument1089s

when appliedto an instrumentto be used for a prompt

determinethatan area is clean. The abnormallyhigh

much of its wslght,however,

surveywhoseobjett is to

ratiosof beta ta gamma

activi@ encounteredaftertheBikinimBakerlttestseem in part to be due to

biologicalconcentrationwhioh takesappreciabletime(especiallyin the temperate

zones). Klso,It is very unlikelythat,even at theextremeratiosobserved,a

~gammaonly” instrumentwouldreportan areaoleanwhen it had a .Z~, beta

contamination,sincethisstillwouldhave an easilydetectableamountof gamma

with It, not to speakof thebremetrahlung.

Wanting tZMpremisethatit is importantto designatecleanareasas

such justas quitMy as possible,it is obviousthatthe radiologicalmonitoring

problemcalls for two typesof teamsin widelycliffertig numbers with different

levelsof trainingand typesof equiprmnt. Merelyto avoidconfusingthese,the

membersof thoseteamswhosefunctionis the simpledecision thatan area Is dean

or practicallyso mightbe calledRadiologicalwardens,~and the tarmMradiological

surveyorsn appliedto thebettertratiedand equippedpersonnel. The latterwould

be ab~e to evaluatedosagefrom a mix@dradiationfield,computepermissible

workingtimesfor emergencypersonnelrequiredto operatein affectedareas,and

to accompanysuchpersonnel to tisu.retheirsafe~ in operationsinvolvingriskof

reallysignificantexposure(sayover Xl r). Thesecomparativelyhighlytrafied

surveyorsshouldnot have to waste theirtimeon ini-thl 9uz7myoperations.‘lhey

shouldbe organizedon a mobilebasisand be at thedispositionof the stati(or
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coun& in somecases)civildefenseauthoritiesto be calledin when thewardens

discovera dangeroussituation.Thismightbe arbitrarilyset at a gammaread-

in excessof somesuchfigureas 2r/hrat 1 hourafterthe explosion(correcting

all readingsto thisepoch). An eight to twslveman teamshouldbe capableof

handlingany situationwhichmightarisedue to fall-outfrom an ah burst,but

in case of an underwaterburstwhere

roughly10 squaremiles(tithBikini

the2r/hrcontourat 1 hourmuld enclose

conditionsof a 5 mph wind)1 it wouldbe

1. Effectsof AtomicWeapons,Fig. 8.101)

highlydesirableto have at least twosuch teamspresenton a mutualassistance

basis.

Ch the assumptionthat thesurmyors

withina few hours,a minimumof two teamsper

perhapsin the smalleststates), and in states

mustreach the sceneof an explosion

stateshouldbe organized(except

havingmore than one primary target

area additionalteamsmightbe providedto equalthenumberof targetareas. The

teamsshouldnot be basedwithinthecriticaltargetarea and considerationshould

be given to disp~rsalof theirequipment.I do not know thenumberor distribution

of criticaltargetareasby statesbut guessthatthe totalnumberof surveyteams

desirablewouldbe between150 and 200.

if

as

Zhe cost of equipping

the numbercan be heldbelow

-g to SUP@Y thewardens

one of thesesurveyteamswouldbe ratherhigh,but

200 it shouldnot be nearlyso formidablea problem

with instmnts cominganywherenear meettigthe

specificationsissuedby theF’CDAlastDecember. Ihe surveyorsshouldhav9 instru-

ments (presumablyionizationchambertypes)capableof differentiatingbetmsenbeta

and gammarays. Th9ymustbe suppliedwith individualpockst dosimetersand com-

plete protectiveclothing. Seriousconsiderstionshouldbe given to supplyingthem

wfth oxygen-generatingbreathingequipment(suchas the WChem-CW mask). cerw~

a few of theseshouldbe available to each team. Facilitiesfor counttigof smears

and dust samples(includingalphacounting)and for emrgency assayof water
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samplesshouldbe providedin some sortof mobilelaboratory

fieldheadquar+~rsfOr ‘&e @am. Thisfieldlaboratory need

which would seine as

not be very elaborate

sinceunder the anticipatedconditions‘&ebackbmund wcnuldmake really 10= leval

work impossible, Cood communicationbetween the individual surveyors and their

team headqu-~ters is absolutely essential if teams of the size cor,templatedare to

have any success at all in copjng wi+~ ‘he situation. This probably requires the

provision of l~handy-talkies~or ~walkie-Ldkie8.l?

&!mbers of the survey teams will have ‘tobe well-eno*@ tratied ‘topermi,t

them to function on detached du~ accompanying fire-fi~terg, rescue squads or

emer~ency teams. In this dutY-they would have responsibility for the safe~ of

the squad they are escwtin: >+mdwould ach?ise‘&e sq~~d leader on all such matters

aS safe workin~ times, protecti~~eclotiL.TGor equipr~nt neededs etc. This de~gree

of competence will be hard to achieve, of course, but if less t.huImO() surveyors

are required the pictwe iS not too b~ck.

not enough; persnn21i& is important since

exercise jw~gment and provide leadership.

One night summarize the proposed

of

the

course , mere ‘Achnical training is

surveyors till be called on to

surveyor teams by comparing them in

degree of training =Jd equipment to th~ terns comprising the ITinterimmonitoring

net’ror!df eS fjablished by the :L~c at various ~i te ~ , including Bmokhaven Laboratory.

The members of the teams would have to include some “L?ho are sufficiently expert in

electronics to maintati the instruments - which, of course, will not be as s~mple

and ru~:ed as those issued to the .,~ardens. Cti~encandidates with a high level of

intelligence and preferably some background in en@.neering or physical sciences , a

three weekst intensive course would probably be sufficient.

a very

except

me‘wrs

‘Ihemrdens, cm the ~ther hand, would require only simple eouipment and

slight amount of trainin~. Thay muld have no need for protective clothin~,

.wrhaps ~ SA+~@T helm t, and poc:ket char.hersrather tk.an personal dosi-

WOUM be adequate. TheL- instruments shouM b~ reasonably rugged and remire
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essentially no mdntenmc>. If theyUSQ batteries

flashli~t &pa obtainable at any drug Or hazzdmra

-wouldbe acceptable with a maximum scalerea3ing of perhaps 5r,~m~ provided that it

exists , mill M

Wpe ~md provided

clean territory

vehicle; othel?-

Idoesnot ?aralyze but r~zds off-sczle xt the high and in radiation fields of

severalhundred r/hr. “h job of locating contamination,if any

..
~~eat~ facilitated if +&e imtrwwnt is z ~eLrQr-~-’~lerc~~:er

d th headpF,onos. ‘,-;iththis sort of eWQXM=I t a warden c= cover

very rapidly. If condi+~ons parmit he can ride in a slow moving

wise he cm patrol as fast as he cm walk.

The warden ~oi~ld be provided with mrkers or signs to be posted to indi-

cate am area has been fcund clem, and also to designate any hot areas he rni~ht

find. If he should discover a region showing nom than a predetermined anount of

radiation, say 100 mr/hr at 1 hour after ex:losiori,he ekould report the fact as

pmr.ptl.yas nossible to his team chief. % latter would be responsible for check-

fiAg ~h~ r~4port and , if vel-~”i~d , for not~~~~n~ the authorities in charge Of di9-

patchinS‘&e surveyors. Tlm warden teams would then do vhat they could before

arrivalof the surveyorsto locateand mark the 2r,/hrcontour. Theyshouldbe

“?icallydirect~ to do so fortistructednot to go beyond this point unless SPeCL

soxw mergency mor!<.

Since the -.vnrder.s -,muldnot be difficult to train ncr expansive *X3equipj

it WUuld be POS sible tc hva a lar~e n-tier of te.ms, based on the Po?fiation

density. It would seem feasible to hzve at Iezst one team pcr high school t!!Ough-

out ‘he country, ‘tit!!~dditional teams in casus -nherethe high school has more +h=

lCOO students. T%is ,-Xayrequhs :1total of aiout 30,000 teams, each consisting of

perhaps ei;ht mrdws (male or female) and a chief and depu~ chief. A few ni:hts’

instruction ti+h occ,zsionalrofresheT drills sho.~ldbe sufficient training for a

‘mm-den. Thsra should ho I so.nawh~tbroader tr-.iJ-ihgpro~~am for ths tam chiefs.

.ei~~e Lh.2A,LAC ~,~eyors may be us3d 23 ixtrm tors for +&e chiefIt is quits ?oa~

wardens, who sho.?M be capable of trafi.ing their o~vn~~ ~mberg ●
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Lf schools are set up to tiein the suweyors it would be a good idea,

pr.rticularlyIn tirget areas, to .perrLt tie Clii.ef vardens to ‘takethe surveyor

ccurse ill “lacy desire. This would he1P greatly to iuprove the teawork betww?n

4JM wardw.fi~.d surveyors, at the same tins fumisMng a sourca of replacements

for ti9 swre>cr WUP.

-..~nls 1s no: ‘the~lsw t~ go into det&ilS of the operations and oz~aniza-

zion of Ehe ciasses of nc~.itorinG‘te~ii~, .atkr it is intended to call attention

to ‘Jlepr.zctic21 necessity fGr twc tjpes at cM.ferent levels. iy SiIriplifYtigtJ_Ae~

f’mctires cf the lwwr level Wms -m can proviciet,leuih adequate numbers and

at the s.xne time furnish tke ,?.oreskilled ~rotipwith much hetter facilities than

they W*JM o‘her-siseh~~e. It sc+e~icertaia thaL this scneue would provide the

Fcplll(? tion ‘,\5th be t~sr protocticnat a Loyer overall cost.


